Design, graph theoretical analysis and in silico modeling of Dunaliella bardawil biomass encapsulated keratin nanoparticles: a scaffold for effective glucose utilization.
The aim of the present study is to develop keratin nanoparticles (NPs) encapsulated in Dunaliella bardawil (D. bardawil) biomass, in order to improve their glucose uptake in 3T3-L1 adipocytes. The graph theoretical approach has provided a platform to identify PTP-1B and AMPK as an effective drug target. Docking results of the active constituents of D. bardawil showed a strong interaction with binding pockets of identified PTP-1B and AMPK. The encapsulation efficiency, drug release, stability and physicochemical properties of prepared NPs were analyzed using UV-visible spectrophotometry, Fourier transform infrared spectrophotometry, x-ray diffraction, scanning and tunneling electron microscopy, and Zeta size analysis. Further, encapsulated keratin NPs were screened for their in vitro cytotoxicity and glucose uptake studies. The study report of biomass encapsulated keratin NPs showed no toxicity at lower concentrations and 81.23 ± 6.56% cellular viability at 30 μg in 3T3-L1 adipocytes. Moreover, the effect of keratin NPs (30 μg) on glucose utilization (58.56 ± 4.54%) was higher than that of Metformin (10 μM) or insulin (10 μM). The observed higher level of glucose utilization may lead to the development of novel ways to enhance biological activities.